Vasopressin-mediated enhancement of adrenergic vasoconstriction involves both the tyrosine kinase and the protein kinase C pathways.
Vasopressin is frequently used to treat catecholamine-resistant vasodilatory shock. It enhances the vasoconstrictor effects of catecholamines at concentrations of vasopressin that have none or only minimal intrinsic pressor effects. However, the vascular mechanisms underlying this combined pharmacological approach have not been fully elucidated. We used isometric tension measurements in vascular rings to investigate potential cellular mechanisms. Vascular rings (0.2 mm diameter) were harvested from the superior mesenteric artery of Wistar rats (2 to 4 months of age). Dose-response relationships were derived for vasopressin (VP) and norepinephrine (NE), in the absence and presence of a subpressor dose of VP (10(-9) M). The contribution of tyrosine kinase (TK), the TK pathway proteins SRC and PYK2, as well as protein kinase C (PKC) were determined by measuring the modulating influence of specific inhibitors on the pressor response to NE (10(-5) M) alone and the augmented pressor response to VP (10(-9) M). VP (10(-9) M) had only minimal pressor effect alone (10% of maximal response), but significantly increased the E(max) response to NE (587.8 ± 40.7 vs 331.2 ± 10.4 mg). TK inhibition completely abolished the pressor response to NE (100% vs 1.0% 0.5%) and the augmented VP response alone (100% vs 2.0% ± 1.01%). Both responses were significantly, but equally, decreased by SRC inhibition (63% ± 4.0% and 69% 1.0%). In contrast, inhibition of the TK molecule PYK2 with salicylate had differential inhibitory effects on the vasoconstrictor responses. Salicylate caused a greater inhibition of VP-induced augmented NE response in comparison with NE alone (62.1% ± 7% and 15% ± 2%). Inhibition of either the µ or γ PKC isoform significantly decreased both responses, but the magnitude of the inhibition was significantly different for each isoform. Inhibition of the γ PKC isoform significantly decreased the vasoconstriction responses to both NE and VP plus NE (82.9 ± 3.9 vs 32.8 ± 3.8). Inhibition of the µ PKC isoform significantly decreased both responses and completely abolished the VP-augmented response to NE. These data are consistent with a central role for TK in mediating both the NE response and the VP-augmented response. Moreover, PYK2 and the µ and γ isoforms of PKC seem to play a preferential role in mediating the augmented VP response. The apparent divergent roles of these pathways in mediating NE- versus VP-augmented pressor responses could potentially lead to new targeted therapies in catecholamine-resistant shock.